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Abstract

Project Code: RMU4980032

Project Title:  Curcumin is effective as the anti-inflammatory, anti-infection in
Helicobacter pylori infected rats, and anti-cancer in Hepatoma cell

implanted BALB/c-nude mice model

Investigator:  Associated Professor Duangporn Thong-Ngam, MD.

Chulalongkorn University

E-mail Address: d.thong@mailcity.com

Project Period: 2 Years

15299 1

Effects of curcumin on gastric microvascular leakage, nf-Kb-p65 expression, and

change in vedf level in helicobacter pylori infected rats

Curcumin treatment did not affect baseline of these parameters. H. pylori
infection was 85% successful rate and led to the macromolecular leakage as well as the
activation of NF-KB p65 and increase of VEGF level compared with control group. The
averages percent of macromolecular leakage were 10.69% + 1.43 and 15.41% + 2.83,
NF-KB p65 immunoreactive cells were 28.58% + 2.82 and 44.2% + 5.24; and the
averages concentration of VEGF level (pg/ml) were 228.57 + 40.41 and 619.43 + 145.68
in control and H. pylori infected group, respectively.

There were significant decrease of macromolecular leakage and NF-KB p65
activated cells (p < 0.05) in curcumin 200 mg/kg and 600 mg/kg treated groups
compared with H. pylori infected group. The average percents of macromolecular
leakage were 12.32% £ 2.13 and 13.72% £ 2.22, and NF-KB p65 immunoreactive cells
were 33.99% + 4.83 and 37.11% + 4.34 in curcumin 200 mg/kg and 600 mg/kg treated



groups, respectively. Whereas, the effect of curcumin on VEGF level did not significantly

decrease compared with H. pylori infected group.

Conclusion: H. pylori infection increased gastric microvascular leakage, NF-KB p65
expression, and serum VEGF level. Curcumin, an anti-inflammatory agent, at the dose of
200 and 600 mg/kg reduced the leakage and NF-KB p65 expression in H. pylori-

infected rats.



15299 2

Antibacterial activity of Aloe vera, curcumin, garlic, and plau-noi against Helicobacter

pylori.

Background: Helicobacter pylori is a bacterium implicated in the etiology of gastritis and
peptic ulcers. Some herbal agents have been reported to have antibacterial activity
against H. pylori. Aim: To assess the in vitro anti-H. pylori potential of four herbal
substances including Aloe vera, curcumin, garlic, and plau-noi. Methods and Materials:
A standard strain (NCTC 11637) and 9 clinical isolates of H. pylori were used to assess
antibacterial activity of Aloe vera, curcumin, garlic, and plau-noi by using agar dilution
and disk diffusion method. The agar dilution was tested by two-fold dilution of various
concentration of herbal substances, ranging 0.016-512 micrograms/mL on Columbia
blood agar. The disk diffusion was tested using various amounts of herbal substance at
20, 50, 100, 200 and 400 micrograms. Results: The minimum inhibitory concentrations
(MICs) of Aloe vera, curcumin, garlic, and plaunotol were >512, 64, >512, >512
micrograms/mL, respectively. There were no inhibition zones found when testing with
Aloe vera, garlic, and plau-noi, although the inhibition zone diameters of 6.5-8 mm and
10-12 mm were detected at 200 and 400 micrograms curcumin disk, respectively.
Conclusion: Curcumin shows potential of in vitro antibacterial activity against H. pylori
suggesting that it may be useful for the treatment of H. pylori infection, whereas, Aloe

vera, garlic, and plau-noi have no antibacterial activity against H. pyloriin this study.

Keywords: Aloe vera, curcumin, garlic, plau-noi, H.pylori
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Effects of Controlled Release Curcumin from Gelatin Hydrogel on Tumor-Angiogenesis

Using Hep-G2 Implanted BALB/c-nude Mice Model

Introduction: This study was aimed to evaluate the benefit of novel curcumin gelatin-
hydrogel patch on tumor anti-angiogenesis using the application of cholesterol-grafted
gelatin-hydrogel technology. Methods: Animals were divided into three groups: control,
hepatocellular carcinoma cell-implanted nude mice (Hep-G2, 30 I of 2 x 10° cells), and
Hep-G2 treated with curcumin gelatin-hydrogel patch (Hep-G2-cur; curcumin 2-5 mg/mli
per patch). Curcumin gelatin -hydrogel patch was placed within the chamber that was
inoculated by Hep-G2 cells for two days. On day 14" after the Hep-G2 inoculation,
tumor neocapillary was observed using intravital fluorescence videomicroscopy. Video
images of epi-illuminated fluorescien (FITC-dextran-250) labeled tumor neocapillaries
were obtained and evaluated for neocapillary density (CD) by using Global Lab Image I
software. At the end of each experiment, tissue specimen was collected from tumor

area for further hematoxylin-eosin (H&E) examination.

Results: In Hep-G2, CD (68.69+0.9%) was significantly increased as compared to
controlled CD (32.18+3.37%). Interestingly, the CD value of Hep-G2-cur (20.73+1.9%)
was significantly less than the Hep-G2-CD (p<0.01). In addition, H&E demonstrated
that Hep-G2-cur tumor area was significantly less than Hep-G2-area as well.

Conclusion: Our results showed that the novel controlled release curcumin-gelatin

hydrogel patch could attenuate tumor angiogenesis and consequently tumor growth.

11
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1) m3aae H. pylori
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UNGFNIMINAABIBABIMITHY 12 F2 119 Hae9niulvien Streptomycin 1ioai 1o
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ANuANIY 5 daansuaedaaans i ldwalndunelvdaltauiunar 3 Jufaaenu
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Aotiadans touldwyma orogastric tube Juag 2 A5Y ATvaz 1 Hadans BurNKHATIaY
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4 ¥ luuiluna 3 Jufaaenu Lazeas1MITIEHINNRIMSAATD (77, 78)
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2)  msanmmsasunlasvesnasameauinunszwzems lagl¥szuundes
¢ 7 . . . A
ﬂaﬂiﬁﬁuWQamimGﬁusﬂ (Fluorescence microscopy and image analysis) tW®
ANYIN35Iv04 albumin BBNIINHABALABAR KDY

v J o

Y 9 a Aa a o [
damaaosgninidavdiemada ls@eumulaviinea  vuia 45 daaniuge
Y Y

alansuhmindavesny neFeeios 9niui tracheotomy Hagdeaio (cannulate)
Y 1 J 9 1A Aa a £ T Y
polyethylene (PE 10, turiugudnaculuveamaivuia 0.2 Nadns) Famasady

heparin 191014 jugular vein 1duTlareeNoIvIIALNALTY 1 IFUALAT AINTEINILOINITOON
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uonddudimanuuunuyaledd  lddeaianszwzgd Souanmldndienaanylu
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o I o ' . {1 o w @ 09/’
wardnaniludaaiuved | out/l in N¥IIA1 0, 5, 15, 30 LAz 45 MUSIAY 1IN
o =~ I Y A A 1 A vy 9
Wieuiuanuuneasnnlasu i) o AN NN UTUAUAWTUNIT
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3)  MIATINMINTUAAIDONYBY NF-KB p65 1ag2F immunohisochemistry
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111 section YBINTLUWIZDIMITNIUNAY anti-p65 antibody Falu primary antibody
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AFIVAOUNDYUIUNDNITAAYD H. pylori Gluﬂﬁmwwmmﬁmﬂm'lﬂwmnm”lmmsv’emﬂﬂﬁ
Aaad [ 1 dy
nagel lagiisminadeuadas l1/i
Enzymatic test 1ag¥i1 Urease test
Y] < o 1 o P . . a2
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4
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v Y
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Histopathology
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% of macromolecular leakage
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Control Curcumin H. pylori 200 mg/kg BW 600 mg/kg BW
control infected Curcumin Curcumin
treated treated
Group

)
p—

31

. . * . .
groups. Each group is represented by the mean of 5 rats. The sign ~ is represented significant

A bar graph shows the mean + SD of macromolecular leakage (%) of all experimental

difference compared with control group (p < 0.05), and the sign s represented significant

difference compared with H. pylori infected group (p < 0.05).
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gﬂﬁ 2 Intravital fluorescent microscopic images (200X) demonstrated macromolecular

leakage from vessels to the interstitial fluid (increased intensity of fluorescence) by the
time (0 and 30 minute) of control group (a and b), H. pylori-infected group (c and d),
and H. pylori-infected with 200 mg/kg curcumin-treated group (e and f). After FITC-dx-
250 injection, the microvessels were visible (a, c, and e). At 30 minute after FITC-dx-250
injection, at the same area, the labelled macromolecules leaked into the interstitial

space (b, d, and f).
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NF-kB p65 expression

9
o 20 i
]
© 15 # "
L1}]
=
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o
c
g 0
£ Control 600 mg/kg H. pylori H. pylon- H. pylori-
curcumin- infected  infected with infected with
treated 200 mg/kg 600 mg/kg
curcumin- curcumin-
treated treated

g'ﬂﬁ 3 A bar graph showed the mean + SD of NF-KB p65 expression (%) of

experimental groups. The sign . represented significant difference compared with
control group (p<0.05). The sign ! represented significant difference compared with H.

pylori-infected group (p<0.05).
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A = = Y A dw . d'd U ) tg .
13091 2 ADYINAMUNIIAMYOVBY curcumin NNABNITIVIYVDNUYD H. pylori luviaon
nnaad
0 & Ay & Yy Aa Y A g
WY H.pylori 1/1”1@1mﬂﬂmwwmmmmgﬂ’wmmizmwmwwaﬂmummﬂuuwaiu
NILINILDINIT I1UIU 36 strains
ada =2
A8N19ANEN
. . & A y 2 X o R A g gy
1. Bacteria Strains : 10 H. pylori Auenlannsuile gastric biopsy ﬂlmg«,ﬂaﬂ Fanu 13
1w stock culture 1#11 subculture Y1 Columbia agar Anau@eaLZLaL horse serum
o 09/’ o 1 a . - 3
s leunguugi 37 °C meldan1z microaerophilic ilunalszum 3-5
[ 0 qgj 9 491 a
Tu hvanenseau lawedSunaunne
Y 9 9
2. duremageunnu Nsuveuse H. pylori aoviiutu lagiinnnageulasdd Disc
diffusion  1tazAT2IMIAT MIC (Minimum Inhibitory Concentration ) lag25 Agar
dilution
2.1 Disc diffusion
A A Ayy = .
2.1.1 1@en pure colony Yo 1A1AM3 subculture Weaalu brain heart
infusion broth U5uAWAu 1R 14 3 McFarland (Jszunm 9%10° cells/ml)
. ) & _ Y qu
212 ld suspension vourolu Columbia blood agar uaa e spreader
4 ' Y 4
N3LV1Y suspension vou¥e l¥iaiaue wﬁ’qmﬂﬁ’uiﬁ'@,@ suspension #@IUNUNT
[ v 2
1) 1ije plate u#e 399 disc Alanwduduvesuiiuduang i Tdun 125 Ug,

a

250Llg, 500Llg, 1 mg, 2 mg, 3 mg, 4 mg, 8 mg ﬁﬂﬂﬁuﬁqmﬁﬂu 37 °C

U

. . [ @
meldanig microaerophilic Wunamu 39U
[ Y
2.1.3 81uma lagda inhibition zone MAATUTOLY disc
2.2 3% Agar dilution
A & dyy A .
2.2.1 1@en pure colony YN 1A1AM3 subculture Weaalu brain heart
infusion broth ﬂ%ﬂﬂ31uﬁu1ﬁ1ﬁ 3 McFarland (Uszua 9*10° cells/ml)
4 H
2.2.2 ihviiuFunldmageuydenauy  two-fold dilution  Teaglinnududu
A
V9819346 0.016-512 mg/L 14 Columbia blood agar
Y v v
2.2.3 h¥eiesenld spot UM Columbia blood agar RHANUANTUVD
Qy o 1 o . A 12 Qy o o w 9
YNUFUA AU 1ag UW Columbia blood agar A lifviiudu awdey Taely 3

a

o 1 { . - 3 [
W/spot uﬂﬂuu‘ﬁqmﬁﬂu 37 °C meldanig microaerophilic Wurawu 3 Ju

U
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39811ma MIC (Mininum Inhibitory Concentration) fie manudnduveseidnga

[

[ 9 Y
neuTImInTyveuio

NANISIAE

HANNINAAeY  wuAlANdNdutiasgana N uNRELIITe T UaIIIUINg

a aa o

QIL>512, ARUTU =64, NIUNEN>512, LALANTAL>512 ANNAIAL IUWLANBUTTNGL

|
¥ ] a

TruludNunngaseld nevied wazildntas upalutulAdudindulau 6.5-8 JaAMATLNE

a

AN g R U1 200 uarANBUEINdulEy 10-12 AadlNATINe AN LT ULy
400 TuTAsniu auaAl agldn aluduiinailuarsdnunisfindedlawuaees lnaalsis
Ynazddsslamilunisdnsalinieeatin  ldwunsfuansfiunisiamazalauuamas

Twaalsresinunigased nesian uazildndeslunimaanail

m‘ma‘ﬁ 1 The results of agar dilution method

agar dilution minimum inhibitory concentrations

(MICs) micrograms/mL

Aloe vera >512
Curcumin 64

Garlic >512
Plau-noi >512

A19199 2 The results of disk diffusion method

disk Inhibition zone diameter (mm.)

diffusion 20 50 100 200 400
Aloe vera 0 0 0 0 0
Curcumin 0 0 0 6.5-8 10-12
Garlic 0 0 0 0 0
Plau-noi 0 0 0 0 0
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g‘d‘ﬁ 1 Show the inhibition zone of curcumin disk

Curcumin 400 mcg, inhibition zone 10-12 mm

Curcumin 600 mcg,
inhibition zone
14-15 mm
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A A v & i v Aa 7 v '
150491 3 Anywan unI59ved curcumin laelveariiulalasiaenaugunisiaesars ae

% :; = ] Jay Yo U d & o
msduganisvaeaaealiiy lunyyaluan lasumsignaenvaduziSeiy

MSIA3Y gelatin hydrogel

Lﬁlahlﬁ}miazmﬂ cholesterol grafted gelatin (3% wt/wt) NHaoIUUAIY Teflon
molds udanaliEud —30°C udavaiwinlfnie1 Crosslink iU glutaraldehyde in
acetone:water (75:25) mixture for 24 hours at 4°C [2-3]. @13 glutaraldehyde “ﬁmmﬁu%

0w . . S o { 2y
gnidaeenlag 0.1M glycine soluton Hunal 1 FluaNgangiivies wag a3

§ a . . I { )
glutaraldehyde ﬁmﬂmuﬂzgﬂéjnmﬂiﬂﬂ de-mineralized water laiilundeeirly freeze

. 3| 9 1< H
dried Wunan 2-3 Juudaudulunuis

mﬂ’cﬁﬂaggﬁuaﬂu cholesterol-grafted gelatin hydrogel

"laimmaﬁuﬁ’mé’a (Dried cholesterol-grafted gelatin hydrogels) %Qﬂﬁmﬁl’m‘ﬂu
uAuenauduIguina1a 7 admas wiu 0.8 Naawasuaz steriled Tagld ethylene oxide
chamber %30 70% ethanol wﬁqmm!zu%?aﬁﬂﬂwﬂumiazmmﬂai‘{ﬁu (2-5 mg/ml, 50%
ethanol solution) a1 6 42 Tuad 37°C udaserin 1

1um'i1/maa\1ﬂ§ﬂﬁygl%wwéﬂbluﬁ (BALB/c-nude mice, National Animal Center at
Salaya, Mahidol University, Thailand) 8¢z 6 d1la1 (BW. 20-30 g) $1u2u 36 fa

NI

1. viynguaaugu (control, n=12) funynauiild5unsd dorsal skin-fold chamber fivida
HazHeoAAY normal saline

2. wggnﬁjuﬁ"lﬁ'%’umsﬂgnwaémﬁwﬁﬂ Hepatoma carcinoma cell (American Culture,
supplied by The Government Pharmaceutical Organization , Bangkok, Thailand ) (Hep
G2 —mice; n=12,) Tagl¥ Hep G2 cells $117u 2x10° cells viwanaaaly dorsal skin-fold
chamber fag1lii 1

3 (Y] d (%) . .
3. vm«ntjuﬁ"lﬁ’sumsﬂgnwaamﬁa uazlasu curcumin-loaded gelatin hydrogel (Hep G2

— Cur; n=12, 300 micrograms per mouse) NvgiMsieadli chamber 2 Junasnn
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4 < a Y a 9
aauzi5algnaatazuiaang?
WeNYATY 7 (N=6) LAz 14 (n=6)
v ) o = a
Tuazgnihwiimsanylsum

= 1 ad
voaviaoatann lni 1aels

Intravital fluorescence

Videomicroscopy
Muvesnasadeniiogly dorsal JUN 1 JUn 2
Curcumin-loaded hydrogel
skin-fold chamber YBINYLUAAL NG
o a o a 4
2N1IMINATIEY e Tsunsu ARz (Image software called Global Lab 1)
o s 2 o [l A a3 A o a g
NANINLATIAUNITNANDY 613@EJNLaaszﬂmmwauﬂﬂamﬁz‘ﬁ‘m serum

vascular endothelial growth factor (VEGF) Tae75 Enzyme-Linked Immunosorbent assay
(ELISA)
Determination of Neocapillary density (NCD)

Ysuavesnasadon Indvzaunsaduan Taoldauns :[1].

NCD = total number of pixels within the capillaries x100 %

Total number of pixels within the window area

NISIASENARINARRY (Animal preparation)
naneaesiildnyualud weg (BALB/c-nude mice) @1g 6-8 &Uni smninga

o

FeMIN 22-25 nIN anAuddndnaaedAaen wualudnnialiiueis  uaztinan

£ 1
=

Und  edy wasluieslsenmeni@unadesmeniy  Iiluaeadnuarialuszazingn
Wiy Ae 12 dalue feuntaveasdwiazaiyyn ludazgnaneisetinaten 6 dalug

M Yo 9; dll a
we ALt ANANLNR

msiasandninaaaslunsdnmaaraaaaridulalnsiaainaiuaunsiaagais
1ARsANY Tumsilasiunisinavaaniaanlualunyyaludilasunisilgnas
iaaaLaLla-y

WAIANEITENAR TMAaeIRNTEAINadeiuude  dndnaaesazliiuanaany  Ae
Sodium pentobarbital aadndesias  (intraperitoneal: i.p) UsH1w 15 Raansu /
Alansuiminga Lﬁ'@z‘ﬁ”m{mmammm‘hm'mmmmu?mmﬁwﬁaé’ﬁuuﬁqm@w%miuﬁ

% & % o v a v Y o 3| v ! o
AIEILLEANAgEa] 70% uaNNNgFaRaMIR A uraduasnanilauamindL  chamber
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Usenusfa chamber WniufamidanillnevinisdudaufiamisiRnfu chamber udav
nsugnanaaadiala-y (2x10° wad) aslu chamber Gmnnzﬁuﬁdﬂ HepG2- mice Tumeu
wiEniindawaiiaLaeaite

dusuvgualudi i dunguuBaudiey Sfureunisiin chamber iwdeafungs
Hep-G2 mice udlignignineimadioday Bennguiliingueauan (Control) 2 A
MevAsanmsAn  chamber  wyyaludisdaanguazgniiaanivlalaniee  laed
MuazBunssielylil

1. wyyalidnlbildsunnlgndnewadiaUa-y iunsiuaaivlalasnaaiiuss
PBS (HepG2, n=6) LﬁuLaﬂ’JﬁUM‘k}ﬂ@:NﬂQUQN (Control, n=6)

2. gy ludflE5unsUgnanamadiaday Tdunsilaaaniivlalasaafiusm
curcumin (HepG2-cur- patch, n=6)

Ui wusAesadulalagiaa

77 1.2, Tudun2dvypauAuun ldIPBSWAN [control]

cur-patch]

WarsuiuunAe 7 war 14 Ju AashwnAneinares  wadAulalasaanuseg

) . a = = v = :
curcumin flan1siiavaaalaan luldaldnannmaazifansalil
msiAsaNdnInaaauNadnwINa  waznalnnisaangnsraaaaliulalasiaa sa
angiogenesis

tnnyun ludunaausion Sodium pentobarbital  1Fnnow 15 Hadnin MAlaniu
wwiinde  aadndesies 11 chamber Nidsenuegfutomivean u&ainnig canulate
naasaenn(ugular vein) eiudeanialfandauiinluszminanimeass

=2 . . =2 ndl a a v v Aﬂl v o
N9ANMY  angiogenesis  AvANENNLEMRAMINAWlUNLsEnUALAY chamber

Antiudnlinyys ldueuluiinzuaaiatidouiasnueliFeuwwny parafin
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nsAnwlFuauaznsilasunilasrasaaaiaaniiinainiasiala-y Tngss
Intravital Fluorescence videomicroscopy
nelsindasqanssmivgoasaaus  vMn198m FITC-dextran-250 151ty 5

T8AN5NA100 Nadansaesansazany  Wmaaesdensdnedinedt canlate 15 ans
E?‘ml,l,mﬁ%@fﬂuwmmm (plasma) M lHviuNaeARBATAIAUNNUNINABIqANTIAL
NQaaLsaLTUs wazinanentuaelnaiel uaziufinlidalewy Tnandesingdnlesia
SIT (Hamamatsu Co.) wiil real timelasidl video timer  MA9aNNA3AN1INARBIRIUNA 1A
104UAATNNINARRAATTIINSAAaeniaen ke llsunsndifagl  Gobal Lab i
(Datatranslation Co.)
udanniuhguieBnnidiumnlgninamadia dyldfainsinunleeda  HaE
Ldatisneunalie AN I ATBITARNZ IS
mswsaNurAasaNYalngiaa

Seldanrazany cholesterol grafted gelatin (3% wtwt) NTUABULLAYE Teflon molds A%
ﬁjjﬂﬁ@uﬁl -30°C LLf’\llﬁa\iﬁ’mﬂﬁ’]ﬂaﬂ?ﬂﬁ Crosslink N glutaraldehyde in acetone:water (75:25)

o o

mixture for 24 hours at 4°C [2-3]. A17 glutaraldehyde Rurnnuargnnianeaning 0.1M glycine

a

! 1
a

solution LA 1 daluefigoanniivies uay 419 glutaraldehyde NuNNIAUAzgNEaaning

9 a
'

de-mineralized water MLT1uFI B9 1 freeze dried LTl1aan 2-3 FundqLiusnE 18 lunuieain
Curcuminoid %Qﬂ@m’mﬁ‘m ethyl alcohol 38 Sodium hydroxide 138 DMSO 7
m’mﬁu‘*ﬁuﬁim wazgnaeduiiunatatteiey 4 dalus ALULHRAAUAALL A9 HNY
1 dgj b2 < dgj 1 b 1 a %3 dl o
nsgidanan  waviullunnauzdasndaneannisldenn uHURANRUAALL AN AR
curcuminoid azgnutluansazang biological buffer Ngnuuni 37 agA@aiea Hn1aiiL
. 4 . 4 a . I .
AL NANTATANENNAIANG] INBLATEHLTNNMAeY  curcuminoid Ngniantlaesaanan
IPENITUILNITUING (diffusion) aunsziialiinisundaanunan LL&QLLNummﬁngﬂﬂ@ﬂ
paedulismIUEu  (trypsin)  AuAazaNeRINA  WaTiNNTIATIZLENAN  curcuminoid
:j/ dl =) 1 a v . . . a '
PNUNANYNATILLLNILAAFIUAIE hydrophobic interaction NN99LATIZALITNN T
curcuminoid M lneAE spectrophotometry WAy  High  Performance  Liquid
Chromatography (HPLC) (Health et. al 2003, Cayman Chemicals, 1998)

a ] a i I3
mmmmzﬁmmwwumuuw@wa@m@“@m?umwmﬁﬂgmmafqu (Neocapillary
Density)

'
o A

o 2 a va . . . !
[92) qu‘wmm@wm@@\ﬂwmﬂgumm@ Microcirculation RU AMNRULLLLADS

waanLaan WLBMNUgNIasNzI3 (Neocapillary Density =NC) azAuanilag Software

Image Analysis(ref. 8-9) waaARanuLETMMIgNITaSNzITaza N sNaIRlA Tne 14
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A17 Florescein Isothiocyanate labeled Dextran (FITC-Dx-200, MW.=200,000) tazazgn

TunniAunning Real

1
a o aa

time video camera (Hamamatsu) FARANITNAARN AMNNINNDAIA LBAZTNNDATIZH
MEVAY  iemANTLLuIamaendenlulsnulgnimaduzisy  (Neocapillary
Density =NC) lngiazanunsauanailuiasazsofiunnionisAnsviniu Ineld Software

Digital Image Analysis 284 Datatranslation Global Lab Il (USA) (ref. 8-9) (ﬁx‘igﬂ 2)

Determination of Neocapillary Density
using Global Lab 11 Software

' .. - FITC-Dx-200 labels

.; LA - plasma circulation
- A . v

NC was determined within the .

selected window using

“Histogram” Menu of Global

Lab Il software.
+ Statistice of Selected Hizstogram |

kirimam |138.DD Total # of Pixelz |11737.00

|

|

|

b @imum IE‘14.DD |
# Selected IE?E'I.EII:I I

b ean |1EE.DD :

Std. Dew. |14.4300 % Selected IES.?EEEI?E t=-==-

ak.

Neocapillary density (NCD) (%) = ¥ number of pixels within the capillaries x 100

Total number of pixels within the selected area
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MmInasizHvnvasnzse lnalisunsy IMAGE PRO IT
gniiuiniunniag Real time video camera (Hamamatsu) AaBAN1INAADY
AINAMUN  slide NIEAIAIBATLNNIALAIICANEUAT  NaMNIUIATadNssa Tu
a ¢ﬂl % 1 :ill Aﬂltﬂlo = 1 o k7%
UinundgningazannsauanaiusesazsenunnyinnisAnmimving i el
Software Digital Image Analysis 284 IMAGE PRO Il (USA) Tslfazminnan

Software Digital Image Analysis 2984 Datatranslation Global Lab Il (USA) (ﬁ\‘igﬂﬁ

de19 cut4 areal.jpg (1/

ﬂlﬁmoﬂé?'qa Q|
e SEE2as s BN oL E BE B

Measurements

2

| Eealues | Measwements | Input/Output | Options | Advance
Thes 1
25780

Trace - Click on [?] for help
7| Wend | Thissh= [3 2 Smoothe [0 o Speed= [5 ] Noise= [5 oI Auio

'O i Gy Scale 8307.200 bytes], Zoom 100% 7,0 |13 [0oop wH1l | [Image: £50i &< run (illmeter] System: <none>

N1593LASIZUNNE DA

a o dal a 1 1 U ﬁl =] 1 1 dl v 1
TuRdsiuBFuumeuaiauuanssaesdays aAnEAN IFRANLANFIS
funealidadnAyviaald Tnaldn1simszdin1eafauuud (ttest) Arallsunsupaniainas

(Minitab system for Windows version 14, USA) AreAuANIT R 95% (P-value < 0.05)

NANISINE
AMNHANIINARDL in vitro TeuaasN1sLlanilaatinafgRuaniLuaa AUAALLaN

aFNe) Andennagel in vivo Taeld CG 66 (Min 10 Ha@ansu) Tpaduinasaiy

1510 40 Haansu/nsuury 1FSuua s T aNRLs2LTY 3 LYNT1D9ADLARLADS DA
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Wnaldinssasgaiamelussaziaandsesann 2 dUan winaafudaulasgnaiiae
Y aa o—dl a = % o o A

poanisavasaueanlas Nemuni 55 ssmtadsa udotnllgaduinefaiiu (azanaluw
N1uea pH~6) antutinliiinimeaamynaaesia 3 nguiiussazioan 2 dlanif udaag

WINIMINNINAADY Intravital Fluorescence microscopy WanndTunn capillaries density
Tui319n chamber Nlgniaduziss

|

il

[

i

T
A

ot

4..
ﬂ?:mnﬂ?zu*z

1]

T

591 1 CG 66 (Wiin 10 {aAnw) TepaduinasaRuLFuIns 40 FaanFu/nFuu[y

F1Buuaamaniussdy 3 wihresralaginaias e lianistagaatanieluszesioan
granoy 2 4l

wasaInnvnnsgnanacadiala-pudn adld wasaiuuin CG 66 (Wi 10

Haaniw) Tepaduinesaiuliuins 40 Hadnfuniuwin Tuisnadedaunanditgn

saaNzS N2 (481 uAINslgninezaeuNMAt LA TmadNz T lulunall

anunsntiugulnanensunnednely 24 a9.) 145u1a9annTiRainNNAnEINILB NI A A

A 1 aa o 1 ¥ %
LA WEL‘WN Iﬁﬁl')ﬁ intravital videomicroscopy mﬂmﬂu‘m\i MU
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ol 1 . . | | = A a é’ o
AIBE video image LAANINYN HepG2 AzlUTN0M891A LA e A THINATUATUINNIN

a). Control 14 days b). HepG2 14 days c). HepG2-cur-patch 14 days

519 2.ac wanssnatesNsfiaaenden s aTuLazNgN luAUN 14 ndanis

Ugniaadnziia

AN919N 1 MAIRINNIN139LAINzUiARelsinga Global Lab Il lazA1WIndii Percentage

of Capillaries Density fanaqudn aunsnasiialéiee

Control gr. HepG2 gr. HepG2-cur—patch
(n=6) (n=6) (n=5)
32.1843.37% 68.69+0.9%" 20.73+1.9%**

* P < 0.001 compared to control

** P < 0.001 compared to HepG2

WAINIIATIALALNFUNNERIUTULATRINITTANIES A9U slide HAE 209UsazNguiINL
a s a o s Aoy e o > @ <
NARIIT  Buusnavdndenalas  ARdeunzieglutunatereieunsiiegeasiiy
NunfauNzFanHauadunugugNandenge Tunismiunieuniseiuay 4
Tisunss Image Pro-Plus 6.1 TaaldAndslunisanagiuun Polygon illasannfiauuzised
gl liiflugiings  wenantifaunsFaialanH LA Hematoxylin Wusnndndau
LRI A TianunsauanANWANFANTEdeauNz IR AT Ao BT LA
i’l =X % < o v K o a 6 d” dl
anHuasaIndunglRNII A auN Iy WARAIHNHNTATIZIN NN

v @ A ' ¥ ¥ o© 1 t:ll o -e:ll
NAUNILINULLARSNAU LAIUTNIUTIATRAE (C'NE‘U‘VI 3.3)
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HepG2 14 days HepG2-cur-patch 14 days

51% 3 nnuananzseluyualudngn 14 5u

A15199 2 UAIRNNNIN1TATIEHAelN9H Global Lab Il LazAWIDMI mean of

tumor area
Control gr. HepG2 gr. HepG2-cur—patch
(n=6) (n=6) (n=5)
- 3.025+1.55 0.807+0.092**
** P < 0.001 compared to HepG2
d91luan1snnang

AnuanIImaaesnLdaaAulalasaanAtuannIslasasAe fauaINngg

v
o o

fudanisifiavaeniaen il e lwdnldfunisdgnonemadialay 14 uld uariing
M uzelavnadnasaeneldadArynieaia
FINTINA19NIUE91N13 T curcumin 21A 30008N/nnBUEL  Tuiymiingszano

30niu wyazledu curcumin Ngaddnllluwanasinesilszuns 0.00027 ug/ml of

plasma (www.bioperin.com/BioWithCur.htm) uazéinnyléiut4dulnaansmdninisduenn

taanIn AN curcumin NAdsaziiaglunanasnma 14%0.00027 = 0.0038 ug/ml of

plasma
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UN/NNUUFY @1:190ELES ngianaaniaan s e Useinnd 26% (14 41) LAAN

v ¢ a < 1 a = 1 a 6’3 =
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)

35 DURNANITNARD
dp dl =2 Qw o [~ % o % a d]g’
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3 o Av A g
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AFLINZDIMITONELINMTAALYD H. pylori
A A =2 Y a dy . A a dy .
50991 2 AN INAAIUNIAAFOUDY curcumin NADMINIYUDUFO H. pylori Tu
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A A = ] < . Y} a A
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1 1 o 3 = [ P Yo 1 o 3 o
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